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(54) Joined articles and a process lor producing such joined articles 



(57) A process is disclosed for producing a joined 
S,e betw'een a ceramic member and anomer -e- 
per, which process includes the steps of braz.ng the 
ceramic member with another member by us-ng a braz^ 
ing material composed of 50 to 99 wt%of ^oPPe^ 0 5 1° 
2o'>^oOfaluminum,0.5to5wt%ofatleastje^ndd 

active metals selected from the group consisting of trta 
Sm z^conium, hafnium, vanadium and n,ob,um, 
owning a joined body including the ceramic 
merger, another member and a layer of the brazing 
and heating the brazing material layer m an 
oxidative atmosphere. 
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Description 

Backorounri of the Invpntinn 
^ (1) Field of the Invention 



(2) Related Art Statement 

co,,osivt gas such as C,F3 o, ihHite by 4rl'*^;,°r^^^ 

alumnum, copper ornicker a™i conlaining =.^1^7Zl^^H^T ' ''"'"^ «"Posei mainl,^ 

roaea ,he halogen^,ased corrosive ok and " "^=="9 ™«"al is difficult to be cor- 

[0004] However, a problem exists in some uses Fof b^St^^^^ ZT^ *^ ^'"'"'""'^ ""^'^^ '"^'^ber. 
temperature use. Ihejoining layer joining the ceramic merj^toihL.rr ^^^'^'^^ 'or a high 

and outs.de a semiconductor-producing chamber^? tem^r^urrs n^^^^^^ T'"^'^ *° atmospheres inside 
Chamber .s open air or an inert gas, and that inside chaXNlri" m nT ^^'^^^P'^^^e outside the 

rangelf n^^^S 50^ ^"^STr^SZ ^ ^'^^ — a high temperature 
copper-titanium based alloy brazing mater al also has a hinh ^'''^'■''^^^ Grazing material, for example a Xer 
ess than SOO-C. it is volatized under h.gh vacuum and is itM^brT:!" " '^'^^ temperature Tange o not 
30 the serv.ce life of the brazing material. ^ '"""^ *° ''^ "P°" contacting the open air to shorten 

Summary of the Invention 



~.a..™.e,,aHa.er...ge.o::S^-=^^^ 
[0007] The present invention relates to a orocp^^ fnr r.rr^ ■ 

another member, comprising ,he steps ofbraz^ th^ taT^:'Jj°'T ' ''^^"^'^ -e"*er and 

^0 material composed of 50 to 99 wt% of copper 0 5 to 20 .^/ o^.. ^^"^ '"^"^ber by using a brazing 

meta^B selected from the group consistingTf tiian.um ll^um tr"""' ° ' '° ' "^''^ °' '^^^^ ^'"^ °Se 

joined body including the ceramic member, sair^th J^eZr .Td ""^ ^^^^^^^ obtaining a 

foSL? T'" atmosphere ^ '"^"^ °' ^^^'"9 ^^terial. and heating the 

ceJcme:^:rr:sr^rs^-^i~ 

being composed of 50 to 99 wt% of copper 0 5 toVo^T, ^ ^ ^'^^'"^ ""^^^^^'^ ^'^ brazing material laver 

.=re:L-Ke~-~^^^^^ 
ss=:r=oro=\£r£S^^^ 

brazpng material is diffused ,o«a,a a side of a surST^^ «^e SaTno "Sm f '*"'*'°'" - «<e 

sa«Joln«ar.-c,eco,,p,isingaceramictS^^^^ 

member to sad anottte, member, said brarino materrtei^r btno S^i^S' l^n^^^ ^'""'"S the ceramic 

o.a,™„m,o,stoa«.ofa,,eas.one«hdo,a.i.emeSs?Z=t~^^^ 
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pressure lower than that of the ^'^'^^'''^^'^^^^^ will be well appreciated when taker, in con- 

Briet description of the Drawings 

Po,a.e«.u„.e.,andin.«,.elnven,ion.,e,.encelsnr.de.o,he..«ch..*a»in,s.«he,e,n: 

fece 13 is formad at an oule. peripharal I'"'*"" ^"'^^^^ aate d a ring 3 and a suscaplor 6 in whicl> a 
Fig. 8 ia a aadional viaw oi a pa.! of a 9.U ^^'^"f J^j^^^^a sgacaF«o, 6 inside of li^a ring; 

Detailed Description of the Invention 

100131 Thepresentinvention winbee^^^ir^o.^^^^ ^ 

35 10014] The present inventors d'scovered mat when he Dr^ g ^^^^.^ ^^^^ ^^^^.^^ ^ , the 

lange of the copper-aluminum-act,ve ^f"^ "^^ ^ebr^Z^^n^^ '^?^h 

ceramic member is improved and the votat .zat on °^ ^^^^^ ,^ ^xpo'ed to an oxidative atmosphere at h.gh 

tion. the inventors discovered that when ^J^^^^r^^"^^ ^[^^u^^^ is produced in a surtace portion of the braz- 

temperatures, a passivated layer compos^ m^^^^^^^ P ^^^^.^^ .gainst the ox,dat.ve 

958°C (preferably 800°C to 958"C^ ^^^^^ n,en,ber, this joined article may be 

.5 10016] After a joined article is produced '"'"'"^.^X"',;^'^^^^^ to the oxidative atmosphere at high tempera- 
placed in a semiconductor-producmg chambe ^'^J'^'f ^^^^^^^^^^ 

Les. in this case, if at least the atmosphere 600«C To 958°C (preferably BOCC to SSS^C). 

such as open air and the joined ^^^'^'-^.'Sbn of^S^^^^^^^^ an early stage after the joined article beg.ns 

a passivated layer is produced " ° j^J^^^^^^^ be exhibrted in this case. too. 

so to be used. Thus, the effects aimed at by frie P-^f^^^ '^^^^^^^^^ ^^^^3,,, resistance against halogen-based corrosive 
10017] AS the ceramic member, ceram.c ma ter^ls havmg co ^ ^^^^.^^^ nrtr.de-based 

?-:rrjra-2a^^^^^^^ 

aluminum and their alloys is preferred. 
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h.gh frequency plasma-generating tube a h oM^ JTu^cv J^l^^^^^ ""^ ^ *° ^ ^'^^'^^^ ""9. a 

cylindrical portion 3a of a ring 3 made of a corrSve-^s s^am^^^^^^ °' ^"^^^P^r 6- A 

reference numeral 5 indicates a joined portion The rina 3 iS .h^ ! /. ' ° ^ ^^^^ '^'^^ ^" °' susceptor 6. A 
- Of the chamber 2. An opening 2a is pro 'di a, the c amber -SeToinlL'T."^^^^^^^ '° ^" '""^^ ^^'^^ 

Sioirgrc;^™^^ 

than 50 wt%. the desired melting point cannot be ob ain^ a^^^^^^ " '^^ 

. '5 not be expected. If the content of aluminum is less tharo s tTT h T"^"^^' "'^^"^ °' ^^''^'^ '^an- 

fully covered with a protective film of aluminum ox de T.^e c^tnt 1 rn"o ^ on '^"^'"^ "^''"'^ '^^^^ be 

5Snc;:;iS™:;;::~;h:r^^ 

improved by setting the content of at least one kiS o? thfS. m^t? ^e remarkably 

than 1 .0 wt%). On the other hand, the corrosion r^llnce o ;^^^^^^^ ° ' ^P^^'^^^^^'^ '^^ 

and the halogen-based corrosive gas atmosphere Sn be urth^^^^^^^^^ ^^^'"^^ °-d^tive atmosphere 

0^4 Sirnn o ; ^"T^ particularly preferred 

LnstLdS^:;^:~~^ 

rial, fluidability of the brazing material having re metinrol^^^^^^^^ 

temperature. If the corntent of the fourth ingredient excels 2? S th^^^ ^* ^-"^ ioinins 

3. norated. Thus, the content of the fourth ingrSen irprXa^^ mfmo^^^^ ''^'^'^'''^ °' '""^ '^^^^ *s dete 

r0025] The thickness of the passivated layer in the Sfmate iS?a^^^^^^^^^ ^^^^^^^^^'^ ^ *° ^ 2 wt%. 

erably not less than 1 .0 ,m from the standpoint of oxSn rSl' Th/tf ^'"^ P^^'' 

^""^ P^^'^^^'y n^ore than 50 ^m f rom JTe staSnt^o^^^^^^^ " '""^^^^ ^^^'^^^'^'^ -^"^e 

[0026] The heating condition under which the bZinJ^n^.^ standpoint of the joinmg strength. 

ss atureofthesolidusofthebrazingm™^^^^^^^ 

ably not less than SOQoC, more preferably not less thin SS^C For l!mn£' . ^^^'"^ temperature is prefer- 

-s effected, for example at SOO-C for not less th?n one hour to^° '^^^^^ ' f fcn'^^^*"^ ^'^^ t^^t'^ent 
hours or at 900oC for 0.2 hours to 0 5 hours °' '«ss than 0.2 hours to 2 



(Examples) 



WKffl rj^sLa c!'"^- ^""""^ "'^^ ™" be explained 

n,„^ a™, 3 M% o, silicon. The thus formed l^^^t^ hL at^sS ^T'Tn ' " »« °< «=" 

s» prod4,cl through braaing the susceptor to the ring °^ '°' "^^^ "'"^W obtaining a joined 

type electron photontlcrogreph. In Fig, 2 Is ^^T^Z ^^r"^ TT'" » ^'^^^'''a 

IW, immediately afler the biasing „asdtidiTm=»rSX«^^^^ 
« P^ees ,n the matrix, cor.o*„ o, each o, ^eZe^e ^ dSnrrots. 
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1 Matrix (grey) 


87.7 


4.63 


Dispersed phase (black) 


46.83 
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Table 3 (continued) 




(°"^^'"'rty test at a high temperature under vacuum) 

(Du*«, ..s, a, a high ,e„,pe,a.„,, an o^aWe a,™.phe,e, 

and ,ha,n„d«e„,,a,io„i„»,, scaling™.. ovena^errer^Sryl;;^^^^ 
(Comparative Example) 

hedurafhty test. Thus, deterioration in the sLli^ne JwJS, / 2^^^^^^^ butmorethan 1 x 10-^10^5^ 
rated .s considered to be the volatilization of sTvir^tS ^s7nf fn ^""^ sealingness was deterio 

bra..ng n^atenal layer due to no protective film inrca^^^^^^^^^ 

5 (Preferred embodiments Of joined portions) 

5,r;::r'-°=-------p.a„ed,*.an..,™^^ 

IfpT' = depression ^Ta^ 3 ?- L^f ^'^^ = P'OvWM »i,h all of a C ta« 

~-«a„.,a,in..,o.aLe.r=-rSro= 
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a depression and a proiecBon. ,espect.vdy "^''"^Sayer 11 B, adopting such a struclure, a .acuum 
,hin Sortons 18 are anematlvel, •^''^'V^l^.'^^^^^Z^J^n the b,a^ng material hardly occu^. 
degree can be easily raised ,n brazing, so that disorder ' ' , ^^i^ By ioining the 

. ,0046, AS mentioned above. -"^'^^J^^^ LTaTitTmeSim niteriai. *ie joined state can 

rmts^L^^pro^---^^^^^^ 

five atmosphere or high vacuum atmosphere. 
70 Claims 

, Aprocess.rprcd„ci.a,o.eda^„^^^^^^ 

" f-i:=rerrnd=.rb;s:g":rs^^i;:24 

atmosphere. 

3 The ioined ar^Ce^producing process se, torth in .aim 1 or therein the ceran^c member . made 0, aluminum 
nitride and said another member is o1 Kovar. 
. 4. A,*edarti.ebe.»eeneceramicmen*era^an*e~ 

0.5 to 20 wt% of aluminum. 0.5 to 5 wt% ot 3^^f;.°'?^^2uminum in the brazing material is diffused toward a s<de 

rrce^rbrS":i^,er"r:ndi^;^^^^^^^^^ 

35 nal layer through the oxidation ol the aluminum diffused. 

6 Theioineda,iclese,.orthinclaim4o,5.»hichis.obeat,echedtoasemiconductcr^roducingchamber. 

that of the atmosphere outside said chamber. 

a. A .ined article to be attached to a ^^^^^^^i^^^ 2^:^:^. 
member, another member and a layer of ^^^JJ '° 0.5 ,o 20 wt% of aluminum, 0.5 to 5 w1% of 

said brazing material layer be.ng composed of f J^^^^^^^^^ hafnium, vanadium and niobium 

at least one active metal selected from th^group cc^ns^^^^^^^ ^ ^,.,^3,,, 

-^s^'ordr^^^^^ 

that of the atmosphere outside said chamber. 
^° Thei.n^ar«c,eset.r,hinan,oneofc,.ms..oe.»he,ein,heceramicmen*erismadeofa,umi,.mr..ride. 

and said another member is of Kovar. 
,0 sen.c»r^ucorde.ceprcdu.ngapparatr.lndufingaioinedartic,emadebyaprocessofanyoneofdaims,to 

55 3 or a joined article of any one Of daims 4 to 9. 
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FIG. I 



/ 




BNSDOCiD <EP 0&4M14A2 I > 




BNSDOCID -:EP 0&45il-4A2 



9 



EP0 945 414 A2 




10 



EP 0 945 414 A2 



FIG.6 
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FIG. 8 
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